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A A ] JHEE A AFEY

AAZ d7|M o] oln] 4 At ZAYEe| FHAAE AHAEA L

Fole A FAASH FAA FeE 53 2S 4 lvh(Annaluru er al,
2015). A FAATE 19700 ax o dF debd (RNAE ¢5sse
Fzo FAAE UEA R FIH e s Y AT ATFEFE AIEE
o th(Agarwal et al, 1970). L o|F, &35 At 10d@ 7t thekst A5 IF
2o &7 7|W 5 DNA &4 7l€9 F58 WAL vt Az AdA 2

upolef 2, ‘:—'#H]E]S’_JPOW Aol FAA 2Ye ol Q¥ A4 A=A 2
A Z7 A 7V A ke ® 1), 2002 7.5 kb9 single—stranded RNA
E 744 poliovirus A4 2] 3t3tA 34 (Cello et al, 2002), 2005 5+
A zzbe] HdxF A FE5 F4 FAAE e HEH g 2 gtetA
T72] A Z(Chan et al, 2005), 2008y J Craig Venter 9d-F+4¢] <F 104
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al, 2008), 20101 #Z2 "o &g 1.08 Mbe &A FAAE Z= A
Mycoplasma mycoides X A =(Gibson et al, 2010)e] eo]ojA 20164
A2 AT FgAel i FAA AERES Zt=, & 4 FAA A
JCVI—syn3.0 A ZH(Hutchison et al, 2016)S 93 #@Eo] AL 9l
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t}(Lajoie et al., 2013).

olg|gt A A WAHE du| A&l AFe & A} o]
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New York ojste] Frz whix AdujyEel a2 5 giaoz HA A
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=
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g T2 AEFZA wl=e Johns Hopkins &3} New York &, JGI(Joint
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BGI(Beijing Genomics Institute), ©°3=r¢ Edinburgh tH3s3} Imperial
college London, &2 Macquarie Wjsta} A7tx =29 w8tfe 5 574 =
7V 4249 gkt s|abe] kAR o] Foxl A Al Bo] Fofsta gl
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o] vjE= 16719] S. cerevisiae 3t GAA|(http://syntheticyeast.org).
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(symmetrical) loxP(loxPsym) A3 H91o] Ak (iii) (H Aol A &3]
W) BE TAG A &S TAAZS A% (iv)PCR $Fo2 ¢4 FAA
AAE AEE F UYEF BE oA b Aode| vjgt 3] wHste] 9
gk T Ty AU (PCR-%A]), (v)167] I A ZHE tRNA 5 A AlA 2
‘2193 M A (neochromosome )’ 222 A, (vi)g&E FAA EAsts ok

25070 QlEZE t}l9] A7 Soltt(Jovicevic ef al, 2014)(2¥ 3).

2 lo

o

Natural chromosome IlI (Chrlll)

& |RT Intro:- —ltRNA| TAG ~_H6667bp
T 43 stop codons
Telomere | . TAGloTAA

loxP sites | PCR Tags

Synthetic
telomere

)

l‘ y
d o < nill) e o * TD' 272,871 bp
s sy

Synthetic chromosome lll (synlil)

O 3. g4 2 GMF 3Ho ORI BAIE. 217§9] retrotransposon(RT)1at 77) QIE
29 AqlA, 437] TAG AX F=9] TAARO] A3 9871 loxPsym H9]9] =9, & 719
AFAAQl H2ujojo] ¢ A2 EHEAQl Hgujo] o z0] wA|, tRNASer(CGA)E A =st
5t= SUP61 X tRNA SAAFSS tRNA neochromosomef 2 o]% @ PCR-EX|E9 &
QA (Annaluru et al., 2015).

2.3 34 &% Sc2.0 JAA Y AZ uhy

iAol R
of Az AP ZZ JAA
2014). 7}A B Az = 3
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F oF 20do] EE 2014l
3 H 159 th(Annaluru et al,
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gt ols & Wl A (in yeasto) A& MEF wES g FrEAQ] =
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At 2H 4).

A Step 1: Synthesize Building Blocks (BBs) from oligonucleotides
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= = = = =D =D = PCR ~750 bp Ligate Traneform

20 nt
B Step 2: Assemble 2-4 kb minichunks
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2-4 kb

g 5 RE
Ny .
i R o
/)(" N Cotransform
—_—
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C Step 3: Replace native I/l with minichunks

Yeast transformation 2

Yeast transformation 1
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- ! 12 3 4 WIEF '
- y o
UTC-left il
I [
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1 ¢ b7
2 P8
s A kb
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X K10
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I 12><
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3 1 2
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7F xR 24 Cre AMgase wWdowt ojEgct(Jovicevic et al,

2014). loxPsym 9o tiAAoz Qs Cre MEEFasto 9 = 719
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5%% xFxAskch(Annaluru ef al, 2014). @& WA
TFoln A &8 dAA 3WE 7HA synlll &
5

sk EEF, F2Y a7, AE 2, A ZEutdS Bl

—

a8 FAA Y =2 s LA Synllle] 987K loxPsym
<A sked Sc2.0 AA FAA A= °F 4,00071¢] loxPsym 917} 23
2 FA = Annaluru et al, 2015). & loxPsym #9|7} t}& tixtel ¥
o A TFALE Sc2.0 FAA L AT P R AT AEH
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g]e}  Fe|utAle] B3 Sc2.0 A Ao EEE =oglth(Sliva et al, 2015).
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